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(57) Abstract: An input reception part (102) 
of a transmitter apparatus (101) receives a 
plurality of input synchronizing signals (ri,...r N ). A 
non-synchronization part (103) delays the plurality 
of synchronizing signals 0*i,...r N ) by respective 
times (ti,...t N ), thereby outputting a plurality of 
non-synchronizing signals (v l5 ...v N ). A modulation 
part (104) modulates the outputted plurality of 
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outputting modulated signals (w ls ...w L , where 1 
^ L ^ N). A transmission part (105) transmits 
these outputted modulated signals (wi,...w L ). The 
foregoing delay times (t ls ...t N ) are desirably shorter 
than the reciprocals of the minimum values of the 
clock rates of the plurality of input synchronizing 
signals (r ls ...r N ), and particularly, proportional to 
values generated as chaos random numbers. 
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Q9 L **/l' — <Z>#«i5:?TV^ f ff^ 2 0 2 T\ £ Rg *r 

25 *ifn©tIWI:f ©/O K :7 /!✓ ^ £3 Jt, fif <fc 0 * m m 
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a = f (un) 

6 



WO 2004/088868 



PCT/JP2004/004254 



19 

9. n$fm. 7 \<ium<Dmm isx- & o x > 
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S Tf & o X , 

t&iE^m§p«, mm^m^^^mm^-at, .... a , u^d t vx^m 
buib3sm^«, atria g«r tstbtcmmv^m ft-^-a,, .... aL o^n^tb 

20 Rff ^^^^B#^T(C J; 6 ^^T-ti, T-tN (L^N) (D^Tflfa&M 

25 £ftfc^ifctf>[i?|£lHf-S§-£ itm^ts 

l l. »^5C l o te&m<D%:mmWL-?fo o T % IBlit$lS££e> 



WO 2004/088868 



PCT/JP2004/004254 



20 

-. T-t«*rw-aBili**5 

i 2. nr^^ci o KUBS^lf Slg-efco -c\ 
io,, .... ai^m*b3&vN j; o \cmm u-c, s«^ra{3#p„ .... PN &m 

W#^e>SSSfl<l*ai, — , ai<D * tl ^ fl & & & 

14. K^12 tefB*fc©gf£ ^gT'feo T, 
20 Sir IB Sft tttt, SV>tcm^5^^j^^ic^^^6L/2fla©^^Mlj&^ 

a L £rfi1f L ft v> £ 5 fc# 5 
i £ Srteflfc t5 t> ©o 



WO 2004/088868 



PCT/JP2004/004254 



21 

ui = a ; 

u j+ i = f (uj) (1^ j<N) 
a = f (un) 

io£jg£r$*L, wtLfcioT, m&mm 3*L3B#Wt.. .... t-jftsjE* 

18. »*S16 t-IBf ©§f ffcoT, 
15 Stt9f^O*«iaaElj|f( . )f4, ^T<£> (a) - ( e ) © V% T *L T? 

(b) ^/M-^^tlii^^^, 

(c) ggfcp, q (p mod 4=1, 0^q^2'-l)^ffiV^T^^$ tLS^m 
20 f (x) = 2x 2 + px + q (mod 2 W K 

(d) ±ib (a) ~ ( c ) <o ^-rtifr<Dm&m%:&m m^mmx-m 
(e> mj&mmmm\z. & o t±ib c a ) ~ (d> (^-ma^m^ 

25 



WO 2004/088868 



PCT/JP2004/004254 



22 



Hu|B^pX^T-ii> HUlStti^j $ *T,fc1tl&<D^jB]gHf -5§-v,, vh^t^ 
P Ufe^W^fll-f-w., wi (l^L^N) & f±i;0 

SSfll#ri, — , ^ a ^ ^ h «fc Y) h Sv^ 



10 2 0. If 1 9 fcilB^cD5£ff ^-feTffcoT. 51386 £ *b5 H#WJti, ••• , 
t«*r»*5!ffi 

i5 r. i %«l#tiS:^-r§^^ 0 



2 1. 11^51 9HEt©ii^StfeoT, 

f-#^L, Si^i $ ftfcU® ©fl-JI-S^O^ft^ftS:, LBV*^? h 
wi, —, tH ^7 "f -5 

2 2. W*9f 2 1 JCKftO^flr^jfe-C^o 

£ «9 i£lK&M#tt-5-wi, WL©*ft^ft*r&Si»i£«i-5 • 



23. m^m 2 i ^i3^(D ^ft^^-e fe o T , 



WO 2004/088868 PCT/JP2004/004254 

23 

24. |f^^2 3 (Cism^^llf ^-fe^fcoT, L=2T'fc5i^#^ 
10 2 5. 9t|Bi©li|^fet'fcot, 
ui = a ; 

uj*. = f (uj) (1^ j<N) 
16 £ &#> b ftSui, u«^J^^iJt"-S 

2 6. If 2 5 f'IB«4©^{f #&-?&o T\ 

MlEfc C&IBH £ HSlitafit, BlffeOB#radSjjSja-t-5 ric, 
20 a = f(u*) 

25 27. »*S2 5 f-iBifeoaHjf #ftT?&o t\ 

^ SfcBf ^©^Ilf tf ( • ) fits £*TO (a) ~ (e) <D V ^ "f ft 2>> T* 

(a) 2j!>cW±©f x lfVx7#^S;^«J; 5^^, 

(b) ^/V5C-^^iHRit5^j|, 



WO 2004/088868 



PCT/JP2004/004254 



24 

(c) S^Cp, q (p mod 4=1, 0gq^2'-l) §rffi i £ -5 ^ ^ 
f(x) = 2x z + px + q (mod 2'K 

(d) X1B (a) ~ (c) (D\,^-f fa <D^&ffi <D&%LX*m 

(e) H^M^ill- ioT±|B (a) ~ (d) <D V^ T *L fa t HO M 

28. gftx^, as^x^^ ^ssxn£ N mjjiint, itm*. 

tulBgmxmTM*, mm^m^-^S4f ft -Jl-a,, .... a L (l^L)HT 

wnajftjttxa^w:, tfriBS«**b*:*j!c<o9fcflrflr*ai, .... aio-tn 

■e*L3r, BfSoSjRl^lillTlCtS^liBT-ti, - , T-t» (L£ N) © v> -f tb fa 
Sr**ft<«ffi**fc*»o»tim«-g-pi. .... pN^ttl^b, 

ttr ib m # x @ t? « % mmmti <* tit^mm^mm^m^ri, r„<ir, 

2 9. ff^ri 2 8 Id IB ^rfe-efeo T\ Stt9f 3fe©ftjfcl*M 
T£> J: t*R*Mt.. tN^fe &3&>C&1Blti-5fBlftf8«:ffiV^ 

Bul5ii®xm-e«, ftriBfBltglH-lBfi £ Hfc^ra ^ 6» . SEfc&lfe© 

3 0. »^«2 8H:|B«i©S^^«fe-C*>oT, 



WO 2004/088868 PCT/JP2004/004254 

25 

#ai, — aiizmmiste^ & ? \zmm . aRfimifp., .... 

5 

3 1. »3fc«3OK:fB#0>gte:frifc-C*>o'C, 

10 

3 2. H*^3 0 (ClEf (7)^{f^feX*feoT, 

<D*tl?tl<D I ^-t^/l^t Q ^ * fl» SJRS^9f?#ai, 

15 ii*»«i:t5**. 

3 3. ff5fc3g 3 2 {CfBitO^jf Zfrfcfe.-Cfco T, L=2"C 5 £ t & 

20 3 4. ft 5& qf 2 8}3l|2*fe(Z)Sff^^T'fcoT N 

in = a ; 

uj + i = f (uj) (1^ j<N) 

3 5. fit^Qt 3 4 ^iB^^^f&^fe-CfeoT, 
«tr IB tb h C IS H: $ tb 5 flSate „ 9f S © ^ W *s i" 5 r Ij: , 



WO 2004/088868 PCT/JP2004/004254 

26 

a = f (un) 

5 

3 6. st^^S 3 4 ^|Bm<OSm^feT*feo-C, 

^W^IIf If ( • EITO (a) ~ (e) OV^*U3&>-C 

(a) 2 #C.£A Jb<D^rc tri/at «fc S'll, 

io (b) ^/^-^^tiasti, 

(c) S&p, q (p mod 4=1, Og 2*-l) ?r ffl t $ 5 f t 
f(x) = 2x 2 + px + q (mod 2 s ) % 

(d) _hiB (a) ~ (c) <D\,>Ttifr<Dmw! : m$k%m'fe(ommLX*m 

15 (e) X o T_hf5 (a) ~ (d) © V^ -f 1>* t IhI ^ 

t %> & £fe o 



3 7. =i >- fc° ^. — (FPGA (Field Programmable Gate Array) , 
DSP (Digital Signal Processor) „ ASIC (Application Spec 
20 ific Integrated Circuit) Sr^tp 0 ) 3: N ft^^ 1 £> 9 <D V>T;ft,d» 

38. 3 y t° a - (FPGA (Field Programmable Gate Array) N 
25 D S P (Digital Signal Processor) ..ASIC (Application Spec 
ific Integrated Circuit) €r^tfo ) £ ^ lt^lRl0^fel8<DV>i a 
frfl* 1 *»c|B«fc©3fcflr£«©#*lS i U-C«$*5i tSrtf its 



WO 2004/088868 



PCT/JP2004/004254 




WO 2004/088868 



PCT/JP2004/004254 




200 



1 


BPF 
fl 








BPF 
f 2 



ai 



a 2 



-^203 
! Pi 



T-t 2 



it? 



T-t 3 



t 2 



T-t 4 



|t 3 
t 



P2 



Pa 



P4 



T-t 5 



T-te 



jt 5 
r 



T-t 7 



»t6 



T-t 8 



P5 



P6 



P7 



P8 



._|C8 



206 



'204 



c 
C; 



C, 
O 



211a , ,_.205 



r 2 



T3 



T4 



211b 



r 6 



T7 



i 
i 



-X) — r>" 
I 
I 



I 
I 









a 




207 



EI2 



WO 2004/088868 



PCT/JP2004/004254 




HI3 



WO 2004/088868 



PCT/JP2004/004254 



4/8 




1 234567B9 10 11 12 13 14 15 16 17 1B 18 20 



H4 



WO 2004/088868 



PCT/JP2004/004254 



5/8 




HI5 



WO 2004/088868 



PCT/JP2004/004254 



0.0020 

0.0019 

0.001 B 

0.0017 

0.0016 

0.0015 

0.0014 

0.0013 

0.0012 

0.0011 

0.0010 

0.0009 

0.0COB 

0.0007 

0.0006 

0.0005 

0.0004 

0.0003 

0.0002 

0.0001 

0.0000 



60kbo5 



'ASN 



*AAN 




B 9 10 11 12 13 14 15 16 17 18 19 20 



6 



WO 2004/088868 PCT/JP2004/004254 



0.0050 

0.0045 

0.0040 

0.0035 

0.0030 

0.0025 

0.0020 

0.0015 

0.0010 

0.0005 

0.0000 



/ / 60kbps 






— *— ASM 
— •— AAN 





























6 7 B 9 10 11 12 13 14 15 16 17 1B 19 20 



WO 2004/088868 



PCT/JP2004/004254 




INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H04B1/707 



According to International Patent Classification (IPC) or to both national classification and IPC 



International application No. 
PCT/JP2004/004254 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H04J13/00-13/06, H04B1/69-1/713 



Documentation searched other than minimum documentation to the extent that such documents are included in me fields searched 
Jitsuyo Shinan Kbho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Toroku Jitsuyo Shinan Kbho 1994-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


x 

Y 
A 


JP 11-243381 A (Kabushiki Kaisha YRP Ido 
Tsushin Kiban Gijutsu Kenkyusho) , 
07 September, 1999 (07.09.99), 
Figs. 2, 4, 5, 11 
(Family: none) 


1-3,10-12, 
19-21,28-30, 
37,38 

4-6,13-15, 
22-24,31-33 

7-9,16-18, 
25-27,34-36 


Y 


Fumiyo SATO, Michihide KAMIO, "Iso Shift Tajuka 
Multi Carrier CDMA System", The Institute of 
Electronics, Information and Communication 
Engineers Gijutsu Kenkyu Hokoku, 19 November, 
2001 (19.11.01), RCS2001-176 


4,13,22,31 



D*] Further documents are listed in the continuation of Box C. □ See patent family 



"A" 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 

document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
09 June, 2004 (09.06.04) 



Date of mailing of the international search report 
22 June, 2004 (22.06.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Authorized officer 



.Eacsimile>Jo. 

Form PCT/ISA/210 (second sheet) (January 2004) 



Telephone No. 





INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP2004/004254 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP 11-177528 A (Sharp Corp.)/ 
02 July, 1999 (02.07.99), 
Figs. 5, 9 
(Family: none) 




5,6,14,15, 
23,24,32,33 


P,A • 


JP 2003-110503 A (Communications Research 
Laboratory) , 

11 April, 2003 (11.04.03), 
Claims 1, 5, 10 
(Family: none) 


1-38 


A 


JP 2001-60937 A (Communications Research 
Laboratory) , 

06 March, 2001 (06.03.01), 
Claim 1 

& JP 3234202 B2 & US 6661831 Bl 


1-38 


A 


Ken UMENO, Kenusu Gusutafuson, Ken' ichi 
KITAYAMA, "Sotai Chaos Shazo o Mochiita Hikari 
Fugo Bunkatsu Taju Tsushin System", .The 
Institute of Electronics, Information and 
Communication Engineers Gijutsu Kenkyu Hokoku, 
23 July, 1998 (23.07.98), OCS98-28 


. 1-38 


A 


' Kazuhiko NAKAMURA, Teruyuki MIYAJIMA, Kazuo 
YAMANAKA, "Chaos Kakusan Keiretsu ni yoru 
Hidoki CDMA Hoshiki no Ayamariritsu", The 
Institute of Electronics, Information and 
Communication Engineers Gijutsu Kenkyu Hokoku, 
19 March, 1997 (19.03.97), SST96-110 


1-38 


A ■ 


Avi Barda, Shaul Laufer, CHAOTIC SIGNALS FOR 
MULTIPLE ACCESS COMMUNICATIONS, Electrical 
and Electonics Engineers in Israel 1995 Eigh- 
teenth Convention, 08 March, 1995 (08.03.95) 


1-38 1 



a. &m<nmi-z>ftm<D&m (m&&m*m ( i p o ) 

Int. C 1 7 H04B1/70 7 



mmmm&%- pct/jP2oo4/oo4 2 54 



b. m^n-otz^m 

Int. C 1 7 H04 J 1 3/0 0-1 3/0 6, H04B1/69-1/71 3 



H*H3*ffl*Bfe^M» 1 9 22-1 9 96^ 

B^ffl^M^ff^^ 1971-2 0 0 4f 

0*ia^ffi^f^S^# 1996-200 4<££ 

H*Ha»Stffl*f3S^ft 1 994-2004^ 



ffl&SlSE-C&ffl Lfctfrf-T*— (t ? -^-<— faSWs&B Ufc/BIg) 



J P 11-243381 A (^#tt!7-r 
fe3£jft&aSW2S3r) 1 9 9 9. 0 9. 0 7, 

5 y-ftu 



&2,4, 5, 11HI (7j 



1-3, 10-12, 
19-21, 28-30, 
37, 38 
4-6, 13-15, 
22-24, 31-33 
7-9, 16-18, 
25-27, 34-36 



<vmMcotctbtz.i5\Rii-Z>h<D 
rxj #{c|ia<^fo'5^:i^T?fooT, ^mjMofrX'&m 

tyj #fcMaofc5^:ift-cfeo-r, ^fei:Sfci:-ftk^i^ 
r&j P-^ryh7r5!;-M 



H»SSr^T UbB 

09. 06. 2004 


22. 6. 2004 


B#H#ff/T (ISA/JP) 
«!5#* 100-8915 




5K 


3 2 5 1 


®fS#-§- 03-3581-1101 rtH 3 5 5 5 



iSPCT/ISA/2 10 ®2^) (2004^11) 



t-f§r PCT/JP2004/004254 



C . 



PA 



^cft, #m Ufa *y?Y ^mit-^/v^- ^-^VTCDM 

2 0 0 1. 1 1. 1 9, RCS 2 0 0 1-1 76 

JP 11-177528 A ^»S^tfc) 
1 9 9 9. 0 7. 0 2, J&5,9EI (77^-*U 

JP 2003-110503 A GttSfcff ft»Aafll»^WOTf) 

2003. 0 4. 1 1 , m^tgri, 5, io (7r?y^D 

JP 2001-60937 A (MiCfTftfeAii^^W^) 
2001. 03. 06, W*«[l 
& JP 3234202 B2 
& US 6661831 Bl 

$R*. 1998. 07. 23, OCS98-28 

w — m, mn, — m, m-x&wtzkmfczz&m 

1 9 9 7. 0 3. 1 9, SST96-110 

Avi Barda, Shaul Lauf er, CHAOTIC SIGNALS FOR MULTIPLE ACCESS 
COMMUNICATIONS, Electrical and Electonics Engineers in Isra 
el 1995 Eighteenth Convention, , 1995. 03. 08 



4, 13, 22, 31 



5, 6, 14, 15, 
23, 24, 32, 33 

1-38 



1-38 



1-38 



1-38 



1-38 



tePCT/I 



SA/2 1 0 (M2^—. ?<Dm%) (2004^11) 



